Many measurements of the small ion density and electric conductivity of the atmosphere from the ground to the stratosphere have been made with nearly the same method by different investigators in recent years (e.g., HAKE et al., 1973) . There was, however, considerable disagreement among the results reported by different workers. Further, some of the measurements showed significant departures from the simple theory of ionization equilibrium with small ions (e.g., MORITA, 1973) . While the theoretical considerations by several workers (e.g., COLE and PIERCE, 1965; SHREVE, 1970; MORITA, 1973) show that the small ion density increases with height to a value of several thousand per cm3 at about 13 km above which it remains virtually constant, some of the measurements show low values of the small ion density and/or electric conductivity up to the stratospheric heights. To understand the complex nature of the dependence of the electrical state of the atmosphere on the height, combined measurements of electric parameters and minor constituents have to be carried out in the atmosphere from the ground to the stratosphere. Some of the important parameters are the ionization, small ion and aerosol whose measurements are vital to any understanding of stratospheric electricity. And there is no such combined measurement of these parameters up to the present date at balloon heights.
In view of the above, simultaneous measurements of ionization, electric conductivity and aerosol up to the lower stratospheric heights have been made as a part of Japan-USA cooperative balloon sounding program. This note presents some of the results obtained from the balloon measurements.
The first simultaneous measurements of electric conductivity and aerosol have been made at Sanriku Balloon Launching Site (Sanriku, Iwate, Japan) of Research Institute of Space and Aeronautical Science, University of Tokyo by using a 5,000m3 plastic balloon. The electric conductivity has been measured by a balloon-borne small Gerdien type condenser. Though the basic design and method of the conductivity measurements were similar to those adopted by MoRITA et at. (1971 MoRITA et at. ( , 1972 , considerable attention in the present design was given to keeping the stray electric field to a minimum at the entrance of the condenser. The condenser used in the present measurements was believed to be more suitable at higher altitudes where high mobility ions predominated. The inside surface of the condenser was coated with carbon. The larger work function of carbon would keep the photo-electric emissions at stratospheric heights to a minimum. The aerosol concentration with diameters larger than 0.3 pm (large particle) has been measured by an optical aerosol counter which was constructed and calibrated by University of Wyoming (HOFMANN et al., 1974) . The balloon was launched on Oct. 12, 1973. The telemetering frequency was 1, 680 MHz and the maximum altitude reached was 25 km.
The next two simultaneous measurements of ionization, electric conductivity IKEBE et al. (1970) for an average ionic mobility of 1.3x10-4m2/Volt sec on the ground (MORITA, 1973) and assuming the small ion theory of Thomson (STERGIS et al. , 1955) . It is evident from Fig. 1 that the agreement between the measured profile (continuous line) and that deduced for aerosol-free atmosphere from the ionization measurement is reasonably good in the limited altitude region from 10 to 20 km. The discrepancies between the two profiles are significant both above and below this altitude range, especially below 10 km. The height variation of the large particle concentration in Fig. 1 shows the existence of a relatively high concentration in the region below 8 km. The concentration decreases with altitude up to 10 km and has a maximum around 20 km. The maximum is supposed to be the so-called"Junge-layer. ' The measured conductivity profile shows small-scale fluctuations throughout the altitude range. On the other hand, those of the large particle concentration are limited in the altitude region below 8 km. Though each individual small-scale fluctuation of the conductivity profile does not always correspond to those of the large particle profile, on the first inspection of Fig. 1 , the significant deviations of the conductivity measured from that calculated below about 10 km could be attributed qualitatively to the existence of aerosols, assuming a high concentration of small particles exists in proportion to that of large particles. However, the disagreement above 20 km cannot be attributed only to the influence of atmospheric aerosols. Additional support for this fact comes from the calculation of MORITA (1973) who has shown that the influence of aerosols on the ion dissipation at stratospheric heights could be very small.
A similar trend is also found in Figs. 2 and 3 . The positive polar conductivity, large particle and CN concentration profiles obtained from the measurements of Laramie balloon flights are shown in these figures. The profiles in Figs. 2 and 3 refer to those obtained during the ascent and descent conducted on May 30, 1974, respectively. The broken line in these figures shows the conductivity profile calculated for aerosol-free atmosphere from the ionization measurements conducted on May 27, 1974 in the same balloon base. The method of calculation is the same as that shown in Fig. 1 . It is seen that the values of conductivity measured in the stratosphere over Laramie are higher than those obtained from Sanriku balloon flights. The difference in conductivity at stratospheric heights could be attributed to that in the ionization over the two places. The ionization in the stratosphere is solely due to cosmic rays, whose intensities depend on cosmic ray threshold rigidity. The threshold rigidities for vertical incident cosmic ray particles were computed by KONDO and KoDAMA (1965) who showed that the rigidity over Sanriku was about five times higher than that over Laramie.
Small-scale fluctuations are again visible throughout the altitude range of the conductivity profile. Though the agreement between the measured and calculated conductivity profiles shown in Figs. 2 and 3 is in general, rather fair, discrepancies are quite evident both below tropopause and above about 24 km. The profiles of large particles and CN concentration in Fig. 2 show rapid changes at certain altitudes in the troposphere and they also show the small-scale fluctuations up to the stratospheric heights. The CN concentration decreases above the tropopause and both the profiles of large particles and CN concentration decrease rapidly above about 27 km. An increase of CN concentration is found in the ascent and descent profiles at about 25 km. However, the profiles of large particles do not show distinct increase around 20 km. In a similar way to the case of Sanriku balloon measurement the disagreements between measured and calculated conductivity profiles in the troposphere could also be attributed qualitatively to the existence of atmospheric aerosols. However, the measured aerosol content does not seem adequate to explain the disagreement at the stratospheric heights. Some of the important features of the behavior of ions and aerosols up to the stratospheric heights are thought to be found in the measurements so far reported.
However, more detailed studies of spatial and temporal variations of ions and aerosols at balloon heights will be needed to understand quantitatively the stratospheric ion and aerosol interactions.
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